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Specification: 



The invention relates to a membrane filter for submerged 
operation, having a frame that can be lowered into a liquid to be 
purified, and several modules disposed next to one another in a 
row, which modules each have a foot element that can be attached 
to the frame, with a permeate collection space, tubes for a fluid 
that are connected to both ends of the foot element, for example 
for drawing off permeate, and hollow fiber membranes cast into 
the foot element with an open end, 

whereby the hollow fiber membranes are closed off at their 
other end and terminate in the liquid to be purified, freely 
movable, without being clamped in, whereby the tubes are 
oriented vertically and connected with a collection line at 
the top, and whereby fiber holding devices are attached to 
the tubes for lateral guidance of the hollow fiber 
membranes . 

Membrane filters having the characteristics described initially 
are known in practice. The holding devices serve to stabilize 
the vertically oriented hollow fiber membranes, which are freely 
movable in the liquid. Within the framework of the known 
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measures, the hollow fiber membranes are surrounded by the fiber 
holding devices of each module, in ring shape. During affixing 
of the fiber holding devices to the modules, care must be taken 
to ensure that no part of the hollow fiber membranes is wedged in 
between the parts of the fiber holding devices to be connected 
with one another. Their assembly is therefore relatively 
complicated. 

Fiber holding devices for a bundle of hollow fiber membranes are 
known from the reference WO 01/76 727 Al . The fiber holding 
devices are configured as cylinder- shaped cages into which the 
membrane fiber bundles must be pushed. The assembly effort 
caused by the fiber holding devices is significant. Furthermore, 
the cages, which are composed of many parts, are complicated in 
their design. 

i 

The invention is based on the task of indicating a membrane 
filter having the characteristics described initially, which is 
characterized by fiber holding devices that are simple in design 
and easy to assemble. 

According to the invention, this task is accomplished in that the 
fiber holding devices are configured as U-shaped brackets that 
have a crosspiece as well as end-side shanks that can be attached 



WO 1 2005/105273 PCT/EP2005/000762 

3 

to the tubes, and surround the hollow fiber membranes of a module 
on one side, in the longitudinal direction, as well as at the 
ends in front of the tubes, because their shank length is adapted 
to the broad face side of the modules. The invention is based on 
the recognition that the desired stabilizing effect of the fiber 
holding devices on the hollow fiber membranes that are freely 
movable in the liquid to be purified can be guaranteed even if 
the fiber holding devices do not surround the hollow fiber 
membranes in ring shape. According to the invention, the 
adjacent module, which is only a slight distance away, is also 
utilized to stabilize the hollow fiber membranes of a module. 
The fiber holding devices of a module surround the hollow fiber 
membranes only on three sides, while the adjacent module borders 
on the second, open longitudinal side, and assures corresponding 
stabilization of the hollow fiber membranes that are freely 
movable in the liquid. Since the brackets according to the 
invention are not closed off for guiding the hollow fiber 
membranes, assembly of the membrane filter is clearly 
facilitated. Furthermore, the brackets can be produced in cost- 
advantageous manner, for example as one-piece plastic injection- 
molded parts, because of their simple geometry. 

Preferably, projections are formed on the crosspiece of the 
brackets, whereby the projections form compartments that are open 
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on the side that lies opposite the crosspiece. In this way, a 
marked movement of the hollow fiber membranes along the 
longitudinal direction of the modules is effectively prevented. 
The crosspieces of the brackets can have a profile with 
depressions, whereby the projections of the brackets attached to 
an adjacent module which projections form compartments, project 
all the way into the depressions. In this connection, wedging of 
the hollow fiber membranes can be reliably avoided by means of a 
suitable geometry. Preferably, the crosspieces have projecting 
profiles on their side that faces away from the projections, 
which profiles serve as baffles and keep the hollow fiber 
membranes away from the end regions of the projections of the 
adjacent bracket on this side. 

A plurality of practical embodiments exists for the arrangement 
of the fiber holding devices. The modules can have several 
brackets disposed at a distance from one another, whereby the 
crosspieces of the brackets are disposed in a row, one on top of 
the other. Depending on the case of use, however, it can be 
practical, as an alternative to this, to dispose the brackets 
alternately offset in a mirror image to one another. The 
brackets of adjacent modules can be disposed at the same height 
or with a height offset. Furthermore, the brackets of adjacent 
modules can be attached to the related tubes with the same 
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orientation of their shanks. As an alternative to this, however, 
an arrangement of the brackets of adjacent modules offset in a 
mirror image to one another is also possible. 

It lies within the scope of the invention that the foot element 
of the modules is composed of several base elements that are the 
same and two head pieces, whereby a bundle of hollow fiber 
membranes is cast into each base element. The permeate space of 
the base elements has an opening for connecting another base 
element and a head piece, at two opposite sides, so that the 
permeate spaces connected with one another at the connection 
openings form the permeate collection space of the module. The 
tubes of the module serve for removal of the permeate and can be 
connected with the head pieces. The modular construction 
described also facilitates production of the membrane filter. In 
order to prevent the hollow fiber membranes, which are freely 
movable at one end, from falling out of the fiber holding device 
during assembly, disassembly, or cleaning of the modules, these 
steps can be carried out overhead, if necessary, with the free 
fiber ends hanging downward. 

In the following, the invention will be explained in detail using 
a drawing that shows an embodiment merely as an example. The 
figures schematically show: 
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Fig. 1 a three-dimensional representation of a membrane 

filter according to the invention, 

Fig. 2 a representation of the section A-A in Fig. 1, as 

a detail, 

Fig. 3 another embodiment of the invention, in 

accordance with the representation in Fig. 2, 

Fig. 4 a representation of the section B-B in Fig. 1, as 

a detail, 

Fig. 5, 6, 7 other embodiments of the invention, in accordance 

with the representation in Fig. 4, 

Fig. 8 an enlarged representation of Fig. 1, as a 

detail, and 

Fig. 9 to 12 other embodiments of the invention in a three- 
dimensional representation, as a detail, and 
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Fig. 13a-e the embodiments shown in Fig. 10 and 11 as well 

as other embodiments, in a representation that 
corresponds to Fig. 4. 

Fig. 1 shows a three-dimensional representation of a membrane 
filter for submerged operation, with a frame 1 that can be 
lowered into a liquid to be purified, and several modules 2 that 
are disposed next to one another, in a row. The modules 2 each 
have a foot element 3 that can be attached to the frame 1, with a 
permeate collection space 4, tubes 5 for a fluid that are 
connected to both ends of the foot element 3, and hollow fiber 
membranes 6 cast into the foot element 3 with an open end. In 
the exemplary embodiment, the tubes 5 serve to draw off permeate. 
Alternatively, however, the tubes 5 can also be used to supply or 
remove aeration air or purification liquid. The hollow fiber 
membranes 6 are closed off at their other end and terminate in 
the liquid to be purified, freely movable, without being clamped 
in. The permeate tubes 5 are oriented vertically and connected 
with a collection line, not shown, at the top. Fiber holding 
devices 7 are attached to the permeate tubes 5 for lateral 
guidance of the hollow fiber membranes. It can be seen in Fig. 2 
and 3, in particular, that the fiber holding devices 7 are 
configured as U-shaped brackets, which have a crosspiece 8 as 
well as end-side shanks 9 that can be attached to the permeate 
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tubes 5, and surround the hollow fiber membranes 6 of a module 2 
on one side, in the longitudinal direction, as well as at the 
ends in front of the permeate tubes 5, because their shank length 
is adapted to the face side of the module. Projections 10 are 
formed onto the crosspiece 8 of the brackets 7, whereby the 
projections 10 form compartments 11 that are open on the side 
that lies opposite the crosspiece 8. In the exemplary embodiment 
according to Fig. 3, the crosspieces 8 of the brackets 7 have a 
profile with depressions 12, whereby the projections 10 that form 
the compartments 11, of the brackets 7 attached to an adjacent 
module 2, project all the way into the depressions 12. 

It can be seen in Fig. 4 that the modules have several brackets 7 
disposed at a distance from one another as fiber holding devices , 
in each instance, whereby the crosspieces 8 of the brackets 7 are 
disposed in a row, above one another. The brackets 7 of adjacent 
modules 2 are disposed at the same height, and attached to the 
assigned permeate tubes 5 with the same orientation of their 
shanks 9. In Fig. 5, the brackets 7 of an individual module 2 
are disposed alternately offset in a mirror image to one another. 
In the exemplary embodiment according to Fig. 6, the brackets 7 
of adjacent modules 2 are disposed offset in height relative to 
one another, and in Fig. 7 they are disposed offset in a mirror 
image to one another. 
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Fig. 8 shows that the foot element 3 of the modules 2 is composed 
of several base elements 13 that are the same and two head pieces 
14, whereby a bundle of hollow fiber membranes 6 is cast into 
each base element 13 . The permeate space 15 of the base elements 

13 has an opening 16 for connecting another base element 13 or a 
head piece 14 on two opposite sides. The permeate spaces 15, 
which are connected with one another at the connection openings 
16, form the permeate collection space 4 of the module 2. The 
permeate tubes 5 of the module 2 are connected to the head pieces 

14 . 

Fig. 9, in analogy to Fig. 3, shows a crosspiece 8 with 
projections 10 formed on and depressions 12, whereby the 
projections 10 that form the compartments 11, of the brackets 
attached to an adjacent module 2, project all the way into the 

« 

depressions 12. On their side facing away from the projections 
10, the crosspieces 8 have profiles 17 that serve as baffles and 
keeps the hollow fiber membranes 6 away from the end regions of 
the projections 10 of the adjacent bracket 7 on this side. The 
profiles 17 are configured in diamond shape in the exemplary 
embodiment, and extend approximately over half the height of the 
crosspiece 8. Above the profiles 17, there are the depressions 
12, into which the projections 10 of the adjacent bracket 7 
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project; these projections are correspondingly narrowed on their 
end side. 

In Fig. 10 and 11, and 13a and 13b, respectively, the projections 
10 of the crosspieces 8 point at a slant upward, and project 
above the crosspiece 8 of the adjacent bracket 7, in each 
instance. In this way, a marked movement of the hollow fiber 
membrane 6 along the longitudinal direction of the modules 2 is 
also prevented, while simultaneously avoiding wedging of the 
hollow fiber membranes 6 in the region of the ends of the 
projections 10. In Fig. 10 and 13a, the segment 18 of the 
projections 10 that directly follows the crosspieces 8 is 
oriented horizontally. In the exemplary embodiment according to 
Fig. 12, the connection region between the crosspiece 8 and the 
projections 10 formed onto it is configured as a hollow body 19, 
which has a square cross-sectional profile. In Fig. 12, only the 
lower edges of the projections 10 are oriented horizontally in 
the connection regions 18, while the projections 10 as a whole 
again point at a slant upward, and project above the 
corresponding crosspiece 8 of the adjacent bracket 7, in each 
instance. In Fig. 13c, only the upper region of the projections 
10 points at a slant upward, while the lower region is oriented 
horizontally. The embodiment in Fig. 13d, in contrast to the 
representation in Fig. 13b, shows an additional vertical step 20, 
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which runs parallel to the crosspiece 8 of the adjacent bracket 
7. In Fig. 13e, the upper-side end of the projections 10 points 
at a slant upward, while the lower-side end is oriented at a 
slant downward. The two ends project above or below, 

respectively, the crosspiece 8 of an adjacent bracket 7, in each 
instance . 



